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(57) ABSTRACT

A distribution system for vehicle information systems and
methods for manufacturing and using the same. The distribu-
tion system supports both Wi-Fi- and cellular-based wireless
networks for the distribution of selected content to a plurality
ot handheld devices disposed throughout a passenger vehicle
via a bypass system (e.g., a Local Internet Protocol Access
(LIPA) and Selected Internet Protocol Traffic Offload
(SIPTO) bypass system). In an alternative embodiment, the
distribution system can be configured for distribution of the
selected content from a terrestrial content system to a plural-
ity of passenger vehicles via the bypass system. By dynami-
cally balancing network traffic across the multiple wireless
networks, the distribution system can alleviate heavy traffic
network and bypass a service provider’s cellular core network
to optimize signal bandwidth and network performance. As a
result, passengers traveling aboard the vehicle can enjoy
high-speed access to content with limited delay and without
incurring additional charges.

22 Claims, 16 Drawing Sheets
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SYSTEM AND METHOD FOR PROVIDING
MULTI-MODE WIRELESS DATA
DISTRIBUTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from U.S. Provisional
Application No. 61/800,706, filed Mar. 15, 2013. Priority
from the foregoing provisional application is expressly
claimed and the disclosure thereof is incorporated herein by
reference in its entirety and for all purposes.

FIELD

The present disclosure relates generally to content distri-
bution systems and more particularly, but not exclusively, to
systems for enabling data distribution over a multi-mode
wireless network installed aboard passenger vehicles.

BACKGROUND

Passenger vehicles, such as automobiles and aircraft, often
include vehicle information systems for satisfying passenger
demand for access to viewing content, such as entertainment,
information content, or other viewing content, while travel-
ing.

Conventional vehicle information (or entertainment) sys-
tems typically include overhead cabin video systems or seat-
based video systems with individual controls such that view-
ing content is selectable by the passengers. The viewing
content can include audio and video content that is derived
from a variety of content sources. For instance, prerecorded
viewing content, such as motion pictures and music, can be
provided by internal content sources, such as audio and video
players, that are installed at a headend system of the vehicle.
The conventional vehicle information systems likewise can
include an antenna system for receiving viewing content,
such as live television programming and/or Internet content,
transmitted from one or more content providers (or sources)
that are external to, and/or remote from, the vehicle.

Furthermore, some vehicle information systems allow pas-
sengers to integrate their own personal media devices to
facilitate the selection of changing passenger viewing con-
tent. These personal media devices are integrated via wired
and/or wireless communications. An example of such a pas-
senger information system is described in United States
Patent Publication No. 2009/0119721 Al, application Ser.
No. 12/210,624, entitled “System and Method for Interfacing
a Portable Media Device with a Vehicle Information System,”
filed on Sep. 15, 2008, which is hereby incorporated by ref-
erence in its entirety and fully owned by the assignee of the
present application.

Since passenger demand for this viewing content on air-
craft video systems and personal media devices is continually
evolving, conventional vehicle information systems are expe-
riencing elevated wireless traffic with increased passenger
data usage. Communication between the headend system and
the personal media devices can include wireless fidelity (Wi-
Fi)-based (e.g., Institute of Electrical and Electronics Engi-
neers (IEEE) Standard 802.11) and/or cellular-based wireless
networks (e.g., Universal Mobile Telecommunications Sys-
tems (UMTS), third-generation (3G) mobile phone systems,
fourth-generation (4G) mobile phone systems, and long-term
evolution (LTE) standards). Selection of the preferred net-
work for data communication often is based on traffic type.
The Wi-Fi network typically is used to access larger data
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transfers (e.g., streaming both internal and external content
sources); while, the cellular-based networks are reserved for
roaming cell-type services (e.g., voice calling, texting, and
other services). This allocation of network traffic types over
the various wireless networks depends on, for example, band-
width, cellular range, roaming, and other restrictions (e.g.,
additional fees) set by the cellular service provider.

As an additional drawback, current wireless networks on
aircraft effectively operate independently of one another.
Selecting a preferred network connection ignores current or
expected loads (e.g., coordinated system level load analysis,
balancing, and handoft schemes) such that several channels
may be left available and unused. Accordingly, some, or all, of
the passengers traveling aboard the aircraft can be inhibited
from enjoying the viewing content because of the capacity
and use of the various wireless networks.

In view of the foregoing, a need exists for an improved
content distribution system and method for enabling data
distribution over a multi-mode wireless network installed
aboard passenger vehicles in an effort to overcome the defi-
ciencies of conventional passenger information systems.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is an exemplary top-level drawing illustrating an
embodiment of an information system, wherein a content
system communicates with a content transceiver system over
a first network and a second network.

FIG. 1B is an exemplary top-level drawing illustrating an
alternative embodiment of the information system of FIG.
1A, wherein the content system communicates with the con-
tent transceiver system over a Wi-Fi network and a cellular
network.

FIG. 2A is a detail drawing illustrating an embodiment of
the information system of FIGS. 1A-B, wherein the informa-
tion system includes discrete system components installed
throughout a passenger vehicle.

FIG. 2B is a detail drawing illustrating another embodi-
ment of the information system of FIGS. 1A-B, wherein the
information system includes discrete system components
installed throughout a passenger vehicle.

FIG. 3A is a detail drawing illustrating an embodiment of
the information system of FIGS. 1A-B, wherein content is
provided to a passenger vehicle according to the system of
FIG. 1.

FIG. 3B is a detail drawing illustrating another embodi-
ment of the information system of FIGS. 1A-B, wherein
content is provided to a passenger vehicle according to the
system of FIG. 1.

FIG. 4A is an exemplary top-level drawing illustrating the
information system of FIG. 2, wherein the information sys-
tem is installed aboard an aircraft.

FIG. 4B is an exemplary top-level drawing illustration an
alternative embodiment of the information system of FIG. 2,
wherein the information system is installed aboard an auto-
mobile.

FIG. 5 is an exemplary detail drawing illustrating one
embodiment of a distribution system for the information sys-
tems of FIGS. 4A-B.

FIG. 6 is an exemplary detail drawing illustrating an
embodiment of a wireless access point for the information
system of FIGS. 1-5.

FIG. 7 is an exemplary detail drawing illustrating an alter-
native embodiment of the information system of FIGS. 4A-B,
wherein the information system includes a telephone system.

FIGS. 8A-E are exemplary flow charts illustrating various
embodiments of a method by which the information system
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of FIGS. 1-3 dynamically routes content over the first net-
work and the second network.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Since distribution of viewing content within currently-
available passenger information systems is limited by various
bandwidth, cellular range, roaming, and content-type restric-
tions, a coordinated content distribution system that includes
a load level analysis for making use of available allocated,
pre-allocated, or spare, capacity on various wireless networks
can prove desirable and provide a basis for a wide range of
system applications, such as vehicle information systems for
use aboard automobiles, aircrafts, and other types of passen-
ger vehicles during travel. This result can be achieved,
according to one embodiment disclosed herein, by an infor-
mation system 100 as illustrated in FIGS. 1A-B.

Turning to FIG. 1A, the information system 100 is illus-
trated as including one or more content systems 200 being
configured to communicate with one or more content trans-
ceiver systems 500. In order to distribute viewing content 210
between the content systems 200 and the transceiver systems
500, the information system 100 can exploit the available, or
pre-allocated, bandwidth and high-speed connectivity of a
first network 300 and/or a second network 400 to maintain a
low-cost, high-capacity data connection. The information
system 100 thereby can increase the total capacity for content
distribution by making use of available allocated, pre-allo-
cated, or spare capacity on the second network 400—a
medium typically reserved for services specific to the second
network.

In an embodiment illustrated in FIG. 1B, the content sys-
tems 200 can exchange viewing content 210 with the content
transceiver systems 500 in the manner discussed above over
the available, or pre-allocated, bandwidth and high-speed
connectivity of a wireless fidelity (Wi-Fi) network 300A and/
or a cellular network 400A to maintain a low-cost, high-
capacity data connection. Therefore, the total capacity for
content distribution includes the available allocated, pre-al-
located, or spare capacity on the cellular network 400A a
medium typically reserved for cellular roaming services.

When both the first network 300 of FIG. 1A (or Wi-Fi
network 300A of FIG. 1B) and the second network 400 (or
cellular network 400A of FIG. 1B) are available, the infor-
mation system 100 can dynamically route the viewing content
210 across either network (or both networks) to maintain
optimum transfer speeds. Accordingly, delays in uploading,
downloading, and streaming of viewing content 210 between
the content systems 200 and the content transceiver systems
500 is minimized through the simultaneous use of multiple
wireless networks.

Although the information system 100 can be disposed in a
fixed location, such as a building, the information system 100
likewise advantageously can be applied in portable system
applications. For example, turning to FIG. 2A, the informa-
tion system 100 is shown as being configured for installation
aboard any of a wide variety of passenger vehicles 390
(shown in FIGS. 4A-B). For illustration purposes only, the
content systems 200 communicate with the content trans-
ceiver systems 500 (described in FIGS. 1A-B), such as one or
more personal (or portable) user devices 500A, via areal-time
content distribution system 250.

The content distribution system 250 includes at least one
media system controller and file server 240 that can be pro-
vided as an information system controller for providing over-
all system control functions for the information system 100
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and/or the content systems 200. In order to exchange viewing
content 210 between the content systems 200 and the user
devices 500A, the content distribution system 250 preferably
includes a load analysis/balance and control system 255 for
dynamically routing the viewing content 210 over the first
network 300 (shown in FIG. 1A), such as an on-board Wi-Fi
network 300B (in accordance with IEEE Standard 802.11),
and/or the second network 400 (shown in FIG. 1A), such as an
on-board cellular network 400B. The information system 100
thereby canincrease the total capacity for content distribution
by making use of available allocated, pre-allocated, or spare
capacity on the on-board cellular network 400B.

As illustrated, the on-board cellular network 400B
includes at least one network switching subsystem (NSS) (or
cellular core network) interface, such as a Global System for
Mobile Communications (GSM) core network interface
410A, or third-generation (3G)/fourth-generation (4G) core
network interfaces (not shown) without limitation, for voice
traffic 211 A, and at least one cellular data network interface,
such as a packet-oriented data network interface 420A for
digital data 211B. In one embodiment, the NSS can be pro-
vided as a core circuit-switched network for routing voice
calls, short message service (SMS), circuit switched data
calls, and so on. Exemplary packet-orientated data network
interfaces 420A support 3G mobile phone systems (e.g.,
Enhanced Data for GSM Evolution (EDGE), Universal
Mobile Telecommunications Systems (UMTS), Wideband
Code Division Multiple Access (WDMA), CDMA2000, etc.)
and 4G mobile phone systems (e.g., Long Term Evolution
(LTE), wireless metropolitan-area networks (MANSs) (which
also are known as WiMax Wireless Broadband, in accordance
with IEEE Standard 802.16), etc.) technologies. Additionally,
Wi-Finetwork 300B can include a local area network (LAN),
a wide area network (WAN), a campus area network (CAN),
and/or a personal area network (PAN), of any kind.

The cellular network 400B additionally includes an opera-
tor core network 450 maintained by a roaming cellular service
provider. As mentioned above, the personal user devices
500A communicating with the on-board cellular network
400B typically depend on services provided (e.g., voice call-
ing, SMS, and so on) through the operator core network 450.
Accordingly, usage of the cellular network 400B may require
payment of a fee to the roaming cellular service provider
before access to either of the GSM core network interface
410A or the packet-oriented data network interface 420A is
permitted. The fee for data transmission over the cellular
network 400B can vary based on, for example, the location of
the data transmission and traffic type.

The cellular network 400B is shown to include an Internet
Protocol (IP) bypass system 425A for providing a cellular
transmission path that bypasses the GSM core network inter-
face 410A and the packet-oriented data network interface
420A. The load analysis/balance and control system 255
advantageously reroutes network packets (e.g., viewing con-
tent 210)—typically distributed over the Wi-Fi network
300B—through the cellular network 400B via the bypass
system 425 A (i.e., without being routed through the operator
core network 450). Stated somewhat differently, both of the
Wi-Fi network 300B and the cellular network 400B can be
used to distribute viewing content 210 for maintaining the
best overall user experience without incurring additional
charges from the roaming cellular service provider.

In one embodiment, the IP bypass system 425A includes a
Local Internet Protocol Access (LIPA) and Selected Internet
Protocol Traffic Offload (SIPTO) bypass system, such as a
LIPA and SIPTO bypass system 425B illustrated in FIG. 2B.
Accordingly, the load analysis/balance and control system
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255 reroutes network packets (e.g., viewing content 210)—
typically distributed over the Wi-Fi network 300B—through
the cellular network 400B via the LIPA/SIPTO protocol
bypass system 425B (i.e., without being routed through the
operator core network 450).

The content systems 200 can include one or more internal
content systems, such as one or more on-board media and
content (or file) servers 200A, that preferably are installed
aboard the vehicle 390, and/or remote (or terrestrial) content
systems 200B, that can be external from the vehicle 390. The
media and content server 200A can be used for providing
local storage of preprogrammed content and/or downloaded
viewing content 210D aboard the vehicle 390, as desired.
Although not shown, the media system controller and file
server 240 can include, and/or communicate with, one or
more conventional peripheral media storage systems, includ-
ing optical media devices, such as a digital video disk (DVD)
system or a compact disk (CD) system, and/or magnetic
media systems, such as a video cassette recorder (VCR) sys-
tem or a hard disk drive (HDD) system, of any suitable kind,
for storing the preprogrammed content and/or the download
viewing content 210D. The media system controller and file
server 240 likewise can support decoding and/or digital rights
management (DRM) functions of the information system
100.

Each content system 200, for example, can be provided in
the manner set forth in the commonly assigned U.S. patents,
entitled “SYSTEM AND METHOD FOR DOWNLOAD-
ING FILES,” U.S. Pat. No. 8,135,773, filed on Feb. 4, 2004;
entitled “SYSTEM AND METHOD FOR MANAGING
CONTENT ON MOBILE PLATFORMS,” U.S. Pat. No.
7,984,190, filed on May 6, 2005; entitled “PORTABLE
MEDIA DEVICE AND METHOD FOR PRESENTING
VIEWING CONTENT DURING TRAVEL,” U.S. Pat. No.
7,945,934, filed on Jun. 15, 2005; entitled “SYSTEM AND
METHOD FOR RECEIVING BROADCAST CONTENT
ON A MOBILE PLATFORM DURING INTERNATIONAL
TRAVEL,” U.S. Pat. No. 7,715,783, filed on Nov. 7, 2005;
entitled “SYSTEM AND METHOD FOR RECEIVING
BROADCAST CONTENT ON A MOBILE PLATFORM
DURING TRAVEL,” U.S. Pat. No. 8,326,282, filed on Sep.
24, 2008, the respective disclosures of which are hereby
incorporated herein by reference in their entireties.

As desired, the content distribution system 250 can include
one or more access points, such as a wireless access point
(WAP) 310A shown in FIGS. 2A-B, for communicating with
the personal user devices 500A over the Wi-Fi network 300B.
The WAP 310A is shown as including an access point antenna
system 311A. The access point antenna system 311A can
transmit and/or receive broadband radio frequency commu-
nication signals 210B between the information system 100
and the user devices S00A. Each of the personal user devices
500A includes a device antenna system 501 A for communi-
cating with the access point antenna system 311A. The access
point antenna system 311A and the device antenna system
501A can comprise any conventional types of antenna sys-
tems suitable for transmitting and/or receiving the broadband
radio frequency communication signals between the informa-
tion system 100 and the personal user devices S00A.

Additionally, and/or alternatively, the content distribution
system 250 can further include one or more cellular access
points, such as an on-board FemtoCell system 430A (e.g., a
Home Node B (HNB) or a Home eNode B (HeNB)) shown in
FIGS. 2A-B, or an on-board PicoCell system 810 (shown in
FIG. 7), for communication with the personal user devices
500A over the cellular network 400B. It should be understood
that HNB/HeNB is a 3rd Generation Partnership Project
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(3GPP) Standard radio access solution. The FemtoCell sys-
tem 430A is shown as including a cellular antenna system
431A for transmitting and/or receiving cellular communica-
tion signals 210A between the information system 100 and
the personal user devices 500A. The cellular antenna system
431A can comprise any conventional type of cellular antenna
systems, such as one or more leaky feeder systems 850
(shown in FIGS. 5, 7) distributed throughout the vehicle 390,
allowing two-way radio communication. Accordingly, the
device antenna system 501 A and the cellular antenna system
431A can be configured for transmitting and/or receiving the
cellular communication signals 210A between the informa-
tion system 100 and the personal user devices S00A.

Viewing content 210 available via the content system 200
can comprise any conventional type of audio and/or video
viewing content, such as stored (or time-delayed) viewing
content, live (or real-time) viewing content, and/or interactive
viewing content, in the manner set forth in the above-refer-
enced U.S. patents, entitled “SYSTEM AND METHOD FOR
DOWNLOADING FILES,” U.S. Pat. No. 8,135,773, filed on
Feb. 4, 2004; entitled “PORTABLE MEDIA DEVICE AND
METHOD FOR PRESENTING VIEWING CONTENT
DURING TRAVEL,” U.S. Pat. No. 7,945,934, filed on Jun.
15, 2005; and entitled “SYSTEM AND METHOD FOR
RECEIVING BROADCAST CONTENT ON A MOBILE
PLATFORM DURING INTERNATIONAL TRAVEL,” Ser.
No. 7,715,783, filed on Nov. 7, 2005. Exemplary viewing
content 210 can include media, content, data files, mainte-
nance information, performance information, system usage
information, flight planning information (e.g., electronic
flight bag information), aircraft operational information (e.g.,
flight operational quality assurance (FOQA), flight data
monitoring (FDM) information, and so on), calling content,
text messaging, electronic mail (or e-mail), television pro-
gramming content, music content, podcast content, photo-
graph album content, audiobook content, movie content, and/
or game content without limitation.

As desired, the viewing content 210 can include geographi-
cal information in the manner set forth in U.S. Pat. No. 6,661,
353, entitled “METHOD FOR DISPLAYING INTERAC-
TIVEFLIGHT MAP INFORMATION,” which is assigned to
the assignee of the present application and the disclosure of
which is hereby incorporated herein by reference in its
entirety. The exemplary viewing content as shown and
described herein are not exhaustive and are provided herein
for purposes of illustration only and not for purposes of limi-
tation.

The viewing content 210 can be presented by the personal
user device 500A in any conventional manner, preferably
substantially in real-time. For example, the personal user
device 500A can download the viewing content in the manner
disclosed in the aforementioned co-pending U.S. patent
applications, entitled “SYSTEM AND METHOD FOR
DOWNLOADING FILES,” U.S. Pat. No. 8,135,773, filed on
Feb. 4, 2004; entitled “SYSTEM AND METHOD FOR
MANAGING CONTENT ON MOBILE PLATFORMS,”
U.S. Pat. No. 7,984,190, filed on May 6, 2005; entitled “POR-
TABLE MEDIA DEVICE AND METHOD FOR PRESENT-
ING VIEWING CONTENT DURING TRAVEL,” U.S. Pat.
No. 7,945,934, filed on Jun. 15, 2005; entitled “SYSTEM
AND METHOD FOR RECEIVING BROADCAST CON-
TENT ON A MOBILE PLATFORM DURING INTERNA-
TIONAL TRAVEL,”U.S. Pat. No. 7,715,783, filed on Nov. 7,
2005; entitled “SYSTEM AND METHOD FOR RECEIV-
ING BROADCAST CONTENT ON A MOBILE PLAT-
FORM DURING TRAVEL,” U.S. Pat. No. 8,326,282, filed
on Sep. 24, 2008, the disclosures of which were incorporated
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herein by reference above. As desired, the personal user
device 500A likewise can store the downloaded viewing con-
tent. The personal user device 500A thereby can present the
viewing content at any time regardless of whether communi-
cation with the content systems 200 is maintained.

The viewing content 210 likewise can be streamed to the
personal user device 500A from the content systems 200.
Stated somewhat differently, the viewing content 210 can be
momentarily stored (or cached) by the personal user device
500A. The viewing content 210 likewise can be streamed in
any conventional manner. Illustrative sources for streaming
the viewing content 210 can include terrestrial content sys-
tems and/or satellite content systems (e.g., terrestrial content
system 200B). For example, live television programming can
be streamed by one or more terrestrial content system, such as
a broadcast television system (not shown), and/or by one or
more satellite content system, such as a Direct Broadcast
Satellite (DBS) system (not shown). Exemplary systems and
methods for streaming viewing content are shown and
described in the co-pending U.S. patent application, entitled
“PORTABLE MEDIA DEVICE AND METHOD FOR PRE-
SENTING VIEWING CONTENT DURING TRAVEL,”
U.S. Pat. No. 7,945,934, filed on Jun. 15, 2005.

Being configured to distribute and/or present the viewing
content 210 provided by selected content systems 200, the
information system 100 can communicate with the content
systems 200 in real time and in any conventional manner,
including via wired and/or wireless communications. For
example, the information system 100 and the terrestrial con-
tent system 200B can communicate in any conventional wire-
less manner, including directly and/or indirectly via an inter-
mediate communication system 370, such as a satellite
communication system 370A. The information system 100
thereby can receive the download viewing content 210D from
a selected terrestrial content system 200B and/or transmit
upload viewing content 210U, including navigation and other
control instructions, to the terrestrial content system 200B. As
desired, the terrestrial content system 200B can be configured
to communicate with other terrestrial content systems (not
shown). The terrestrial content system 200B is shown in
FIGS. 2A-B as providing access to the Internet 200C.
Although shown and describes as comprising the satellite
communication system 370A for purposes of illustration, it is
understood that the communication system 370 can comprise
any conventional type of wireless communication system,
such as a cellular communication system and/or an Aircraft
Ground Information System (AGIS) communication system
(not shown).

To facilitate communications with the terrestrial content
systems 200B, the information system 100 can include an
aircraft antenna system 330 and an off-aircraft communica-
tion controller and modem 340 for exchanging the viewing
content with the remote (or terrestrial) content systems 200B.
The antenna system 330 preferably is disposed outside the
vehicle 390 and can receive downloaded viewing content
210D from the terrestrial content system 200B for providing
the received viewing content 210, as processed by the off-
aircraft communication controller and modem 340, to the
media system controller and file server 240. The off-aircraft
communication controller and modem 340 distributes the
received viewing content 210 to the personal user devices
500A through the content distribution system 250 as dis-
cussed above. The off-aircraft communication controller and
modem 340 is shown being in communication with an aircraft
interface system 522, which provides an interface between
the information system 100 and aircraft avionics equipment
(not shown) that can be installed aboard a wide-body aircraft.
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The illustrated personal user devices 500A can each store
the audio and/or video viewing content 210. Preferably, the
personal user devices S00A are smartphones capable of cel-
lular- and/or Wi-Fi-based communications; however, it is
understood that the personal user devices 500A can be pro-
vided as other handheld devices, such as a laptop computer, a
tablet computer, a palmtop computer, a personal digital assis-
tant (PDA), cellular telephone, an iPod® digital electronic
media device, an iPhone® digital electronic media device,
and/or a MPEG Audio Layer 3 (MP3) device. Other illustra-
tive personal user devices 500A are shown and described in
U.S. Pat. No. 8,135,773, entitled “SYSTEM AND METHOD
FOR DOWNLOADING FILES,” filed on Feb. 4, 2004; U.S.
Pat. No. 7,945,934, entitled “PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL,” filed on Jun. 15, 2005; U.S. Pat.
No. 7,715,783, entitled “SYSTEM AND METHOD FOR
RECEIVING BROADCAST CONTENT ON A MOBILE
PLATFORM DURING INTERNATIONAL TRAVEL,” filed
onNov. 7, 2005; U.S. patent application Ser. No. 12/210,624,
entitled “SYSTEM AND METHOD FOR INTERFACING A
PORTABLE MEDIA DEVICE WITH A VEHICLE INFOR-
MATION SYSTEM,” filed on Sep. 15, 2008; U.S. patent
application Ser. No. 12/210,636, entitled “MEDIA DEVICE
INTERFACE SYSTEM AND METHOD FOR VEHICLE
INFORMATION SYSTEMS,” filed Sep. 15, 2008; U.S.
patent application Ser. No. 12/210,652, entitled “MEDIA
DEVICE INTERFACE SYSTEM AND METHOD FOR
VEHICLE INFORMATION SYSTEMS,” filed on Sep. 15,
2008; and U.S. patent application Ser. No. 12/210,689,
entitled “PORTABLE USER CONTROL DEVICE AND
METHOD FOR VEHICLE INFORMATION SYSTEMS,”
tiled on Sep. 15, 2008, which are all assigned to the assignee
of the present application and the respective disclosures of
which are hereby incorporated by reference in their entireties.

In order for more than one personal user device S00A to
share access to the wireless networks (e.g., Wi-Fi network
300B and/or cellular network 400B), each of the Wi-Fi net-
work 300B and the cellular network 400B is configured to
authenticate the personal user devices 500A. Exemplary
forms of authentication mechanisms for wireless networks
adopt the IEEE 802.1x protocol and may include, for
example, Extensible Authentication Protocol (EAP) methods
(e.g., Lightweight EAP (LEAP), EAP-Transport Layer Secu-
rity (EAP-TLS), EAP-MDS5, EAP-Protected One-Time Pass-
word (EAP-POTP), EAP-Pre-Shared Key (EAP-PSK), EAP-
Tunneled Transport Layer Security (EAP-TTLS), EAP-
Internet Key Exchange protocol version 2 (EAP-IKEv2),
EAP-Flexible Authentication via Secure Tunneling (EAP-
FAST), EAP for GSM Subscriber Identity Module (EAP-
SIM), EAP Method for UMTS Authentication and Key
Agreement (EAP-AKA), EAP-AKA Prime (EAP-AKA"),
EAP-Generic Token Card (EAP-GTC), and EAP with the
Encrypted key exchange (EAP-EKE)). Once authenticated,
the Wi-Fi network 300B and/or the cellular network 400B
opens a respective secure data channel to the authenticated
personal user device 500A to protect the privacy of data
exchanged (e.g., viewing content 210) with the authenticated
device S00A.

The load analysis/balance and control system 255 can be
provided in any conventional manner, such as via one or more
hardware components and/or software components, and can
be disposed proximately to, and/or remotely from, the content
systems 200. In another embodiment, the load analysis/bal-
ance and control system 255 may be installed at each personal
user device 500A (not shown). As illustrated in FIGS. 2A-B,
the exemplary load analysis/balance and control system 255
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monitor incoming traffic loads, such as viewing content 210,
voice traffic 211A, and/or digital data 211B. In order to bal-
ance the network traffic loads across all available wireless
networks (e.g., the Wi-Fi network 300B and the cellular net-
work 400B), the load analysis/balance and control system
255 distributes the network traffic based on, for example,
current loads, projected loads, number of users, media type,
device type, display resolutions, supported radio interfaces,
available radio channels, streaming rates, size of media files,
passenger viewing and browsing behavior, and so on. For
example, the load analysis/balance and control system 255
can include instruction code, such as software or firmware,
stored on a computer-readable medium that can be executed
by a processor for distributing the network traffic. In one
embodiment, the medium can comprise a non-transitory stor-
age medium.

In one example, the load analysis/balance and control sys-
tem 255 receives mobile metrics from a selected device 500A.
These mobile metrics includes, but are not limited to radio
frequency (RF) conditions, signal quality, signal speeds, and
device classifications. The load analysis/balance and control
system 255 analyses the network traffic for media content
type and throughput rate available via the Wi-Fi network
300B and the cellular network 400B. Based on a set of pre-
defined conditions (e.g., use of a selected Wi-Fi network
300B or cellular network 400B until a congestion point, such
as 85-90% of the bandwidth for either the Wi-Fi network
300B or cellular network 400B, is reached), the load analysis/
balance and control system 255 distributes the network traffic
to optimize network bandwidth. These predefined conditions
can be modified as desired. Additional examples of methods
by which the load analysis/balance and control system 255
distributes network traffic are discussed below with reference
to FIGS. 8A-E.

Although the information system 100 can be used to dis-
tribute the viewing content 210 throughout the vehicle 390 to
the one or more personal user devices 500A, as shown in
FIGS. 2A-B, the information system 100 likewise advanta-
geously can be used to load and off-load viewing content 210
between a terrestrial source and at least one of the vehicles
390. Turning to FIG. 3 A, the information system 100 is shown
as being configured for installation at a fixed location, such as
an airport terminal. The content systems 200 (shown in FIGS.
1A-B) include a staging server and storage system 200D for
preparing content 210 provided by the terrestrial content sys-
tem 200B. The staging server and storage system 200D is
preferably installed at a location remote from the vehicle 390
(e.g., the airport terminal) and communicates with the trans-
ceiver systems 500 (shown in FIGS. 1A-B), such as vehicles
390. In order to distribute viewing content 210 provided by
the terrestrial content system 200B to the one or more
vehicles 390, the terrestrial content system 200B includes the
load analysis/balance and control system 255 for dynamically
routing the viewing content 210 over the first network 300
(shown in FIG. 1A), such as a terminal Wi-Fi network 300C,
and/or the second network 400 (shown in FIG. 1A), suchas a
terminal cellular network 400C. However, it should be under-
stood that the load analysis/balance and control system 255
can be installed in any server in communication with the first
network 300 and second network 400. The information sys-
tem 100 thereby can increase the total capacity for simulta-
neous content distribution to at least one of the passenger
vehicles 390 approaching an airport terminal, taxiing near a
gate, or parked at the gate by making use of available allo-
cated or spare capacity on a selected terminal cellular network
400C to supplement the bandwidth provided by the Wi-Fi
network 300C.
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As described in more detail above with reference to FIGS.
2A-B, the terminal cellular network 400C includes at least
one NSS interface, such as a GSM core network interface
410B, or 3G/4G core network interfaces (not shown), and at
least one cellular data network interface, such as a packet-
oriented data network interface 420B. Services routed
through the cellular network 400C via the operator core net-
work 450 (e.g., cellular data 211), for example, over a Uni-
versal Terrestrial Radio Access Network (UTRAN)/evolved
UTRAN (eUTRAN) HNB gateway (HNB-GW) 455, may
incur charges from the roaming cellular service provider.
Therefore, the terminal cellular network 400C includes an IP
bypass system 425C for providing a cellular transmission
path that bypasses the GSM core network interface 410B and
the packet-oriented data network interface 420B. Stated in
another way, the IP bypass system 425C provides a transmis-
sion medium that avoids the operator core network 450 and
any related service restrictions.

In one embodiment, the IP bypass system 425C includes a
LIPA and SIPTO bypass system, such as a LIPA/SIPTO
bypass system 425D illustrated in FIG. 3B. Accordingly, the
LIPA/SIPTO bypass system 425D provides a cellular trans-
mission path that bypasses the GSM core network interface
410B and the packet-oriented data network interface 420B.

The information system 100 includes one or more terres-
trial wireless access points 310B for communicating with the
vehicles 390 over the Wi-Fi network 300C. Each of the ter-
restrial WAPs 310B is shown as including an access point
antenna system 311B for transmitting and/or receiving the
broadband radio frequency communication signals 210B. To
facilitate communications with the terrestrial content system
200B and staging server and storage system 200D, the aircraft
antenna 330 includes a Wi-Fi antenna system 330A config-
ured for transmitting and/or receiving the broadband radio
frequency communication signals 210B exchanged between
the vehicles 390 and the terrestrial content system 200B (in-
cluding the staging server and storage system 200D). The
off-aircraft communication controller and modern 340 simi-
larly includes a Wi-Fi terminal wireless LAN unit (TWLU)
340A, configured as a wireless access bridge for processing
the received broadband radio frequency communication sig-
nals 210B (e.g., viewing content 210) and communicating
with the on-board file server 240.

The aircraft antenna 330 further includes a cellular modem
antenna 330B configured for transmitting and/or receiving
cellular communication signals 210A from the terminal cel-
lular network 400C. The cellular modem antenna 330B can
comprise any conventional type of cellular antenna systems
for allowing two-way radio communication and suitable for
installation on the passenger vehicle 390. The terminal cellu-
lar network 400C includes one or more cellular radio access
networks, such as one or more terminal FemtoCell systems
430B and/or a PicoCell system (not shown) installed at an
airport terminal, for communicating with the passenger
vehicles 390. A terminal radio data link system 431B of the
cellular access points 430B is configured to transmit and/or
receive the cellular communication signals 210A exchanged
between the passenger vehicles 390 and the terrestrial content
system 200B (including the staging server and storage system
200D).

When the passenger vehicle 390 and the terrestrial content
systems 200B, 200D are in communication, the load analysis/
balance and control system 255 determines an appropriate
distribution of network traffic (i.e., ground-based viewing
content 210) over the terminal Wi-Fi network 300C and/or the
terminal cellular network 400C. For example, this network
traffic can include media load updates, media content, main-
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tenance data, performance information, system usage, flight
planning information (e.g., electronic flight bag data), opera-
tional information (e.g., FOQA, FDM, and so on), security
updates, software content, and so on for loading onto and
off-loading from the passenger vehicle 390. As described
with reference to FIGS. 2A-B, the load analysis/balance and
control system 255 distributes the network traffic based on,
for example, current loads, projected loads, number of users,
media type, device type, display resolutions, supported radio
interfaces, available radio channels, streaming rates, size of
media files, passenger viewing and browsing behavior, and so
on. Furthermore, the load analysis/balance and control sys-
tem 255 receives performance input (e.g., network interfer-
ence measurements) from the terrestrial WAPs 310B to dis-
tribute the network traffic. In order to balance the network
traffic loads across all available wireless networks, the net-
work capacities of the Wi-Fi network 300C and the terminal
cellular network 400C (i.e., via IP bypass system 425C and/or
LIPA/SIPTO bypass system 425D) are considered. Accord-
ingly, the information system 100 advantageously reroutes
network packets (e.g., viewing content 210)—typically dis-
tributed over the Wi-Fi network 300C—through the cellular
network 400C via IP bypass system 425C and/or LIPA/
SIPTO bypass system 425D (i.e., without being routed
through the operator core network 450).

As illustrated, each of the passenger vehicles 390 simulta-
neously can exchange viewing content 210 over any of the
available terminal FemtoCell systems 430B. For example, the
information system 100 can service both an aircraft 390C and
an aircraft 390D by supplementing the Wi-Fi data link (e.g.,
via Wi-Fi network 300C) (a wireless connection between the
aircraft and the gate commonly known as a gatelink) with a
cellular data link (e.g., via cellular network 400C). Supple-
menting the conventional gatelink provides for a transmission
of large files (e.g., viewing content 210) without incurring
high service provider or roaming fees while reducing the load
on the mobile operator core network 450. Furthermore, it is
understood that cellular data links can be used at a greater
range when the passenger vehicles 390 are in motion.
Thereby, the cellular data link advantageously increases not
only network bandwidth at the airport terminal, but also con-
nection range when the aircraft is parked, taxiing, and/or
approaching the terminal.

Itis noted that the load analysis/balance and control system
255 is configured for distribution of viewing content 210 both
throughout the vehicle 390 (as described with reference to
FIGS. 2A-B) and between a terrestrial source and at least one
of the vehicles 390 (as described with reference to FIGS.
3A-B) in one embodiment. Those with ordinary skill in the art
can make modifications to the load analysis/balance and con-
trol system 255 within the scope of the present embodiments.

In the manner discussed above with reference again to
FIGS. 2A-B, the information system 100 can be configured
for installation aboard a wide variety of passenger vehicles
390. Turning to FIGS. 4A-B, exemplary types of vehicles can
include an aircraft 390A (shown in FIG. 4A), an automobile
390B (shownin FIG. 4B), abus, arecreational vehicle, a boat,
and/or a locomotive, or any other type of passenger vehicle
without limitation. If installed on an aircraft 390A, as illus-
trated in FIG. 4A, for example, the information system 100
can comprise a conventional aircraft passenger in-flight
entertainment system, such as the Series 2000, 3000, eFX,
and/or eX2 in-flight entertainment system as manufactured
by Panasonic Avionics Corporation (formerly known as Mat-
sushita Avionics Systems Corporation) of Lake Forest, Calif.

The antenna system 330 preferably is disposed outside the
vehicle 390, such as an exterior surface 394 of a fuselage 392
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of'the aircraft 390B. Although shown and described as being
separate systems for purposes of illustration, the off-aircraft
communication controller and modem 340 and the media
server system 240 can be at least partially integrated. Simi-
larly, the transceiver system 340 may comprise separate com-
ponents, such as amodem and a communication controller for
receiving the viewing content from the remote (or terrestrial)
content systems 200B. The off-aircraft communication con-
troller and modem 340 distributes the viewing content 210 to
the personal user devices 500A through the content distribu-
tion system 250 in the manner discussed above with reference
to FIGS. 2A-B. In one embodiment, this distribution may
occur during flight, approaching an airport terminal, taxiing
near a gate, or parked at the terminal.

The information system 100 components, including the
content systems 200 and the personal user devices 500A, are
shown in FIGS. 4A-B as communicating via the content
distribution system 250. FIG. 5 illustrates an exemplary con-
tent distribution system 250 for the information system 100.
The content distribution system 250 of FIG. 5 couples, and
supports communication between a headend system 310H,
which includes the content systems 200, and the personal user
devices 500A. In one embodiment, the distribution system
250 as shown in FIG. 5 can be provided in the manner set forth
in U.S. Pat. No. 7,675,849, entitled “SYSTEM AND
METHOD FOR ROUTING COMMUNICATION SIG-
NALS VIA A DATA DISTRIBUTION NETWORK,” and in
U.S. Pat. Nos. 5,596,647, 5,617,331, and 5,953,429, each
entitled “INTEGRATED VIDEO AND AUDIO SIGNAL
DISTRIBUTION SYSTEM AND METHOD FOR USE ON
COMMERCIAL AIRCRAFT AND OTHER VEHICLES,”
which are assigned to the assignee of the present application
and the respective disclosures of which are hereby incorpo-
rated herein by reference in their entireties. Alternatively,
and/or additionally, the distribution system 250 can be pro-
vided in the manner set forth in the co-pending U.S. patent
application “OPTICAL. COMMUNICATION SYSTEM
AND METHOD FOR DISTRIBUTING CONTENT
ABOARD A MOBILE PLATFORM DURING TRAVEL,”
Ser. No. 12/367,406, filed Feb. 6, 2009, which is assigned to
the assignee of the present application and the disclosure of
which is hereby incorporated herein by reference in its
entirety.

As desired, the distribution system 250 likewise can
include a network management system (not shown) provided
in the manner set forth in co-pending U.S. patent applications,
entitled “SYSTEM AND METHOD FOR IMPROVING
NETWORK RELIABILITY,” Ser. No. 10/773,523, filed on
Feb. 6, 2004, and entitled “SYSTEM AND METHOD FOR
IMPROVING NETWORK RELIABILITY,” Ser. No.
11/086,510, filed on Mar. 21, 2005, which are assigned to the
assignee of the present application and the respective disclo-
sures of which are hereby incorporated herein by reference in
their entireties.

As illustrated in FIG. 5, the distribution system 250 can be
provided as a plurality of line replaceable units (LRUs),
including area distribution boxes (ADBs) 322, a plurality of
WAPs 310A, and the FemtoCell systems 430A being config-
ured to communicate in real time via a plurality of wired
and/or wireless communication connections. The line
replaceable units of the distribution system 250 likewise can
include a switching system 321 for providing an interface
between the distribution system 250 and the headend system
310H. The switching system 321 can comprise a conventional
switching system, such as an Ethernet switching system, and
is configured to couple the headend system 310H with the
area distribution boxes 322 and the cellular access points
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(e.g., FemtoCell systems 430A). Each of the area distribution
boxes 322 and the cellular access points (e.g., FemtoCell
systems 430A) are coupled with, and communicates with, the
switching system 321. The leaky feeder systems 850, similar
to the cellular antenna system 431A (shown in FIGS. 2A-B),
are configured for exchanging cellular communication sig-
nals with the personal user devices S00A.

Each of the area distribution boxes 322, is also coupled
with, and communicates with, at least one WAP 310A.
Although the area distribution boxes 322 and the associated
WAPs 310A can be coupled in any conventional configura-
tion, the associated WAPs 310A preferably are disposed in a
star network topology about a central area distribution box
322 as illustrated in FIG. 5. Each WAP 310A communicates
with and services, a plurality of personal user devices S00A.
Alternatively, the area distribution boxes 322 can be coupled
with, and communicate with at least one floor disconnect box
(not shown) that, in turn, communicates with at least one seat
electronic box for supporting both wired and/or wireless
communications in the manner set forth in co-pending U.S.
patent application, entitled “SYSTEM AND METHOD FOR
RECEIVING BROADCAST CONTENT ON A MOBILE
PLATFORM DURING TRAVEL,” Ser. No. 12/237,253, filed
on Sep. 24, 2008, which is fully owned by the assignee of the
present application and is hereby incorporated by reference in
its entirety for all purposes.

An exemplary wireless access point 310A for the informa-
tion system 100 (shown in FIGS. 2, 4A-B, 5) is illustrated in
FIG. 6. The wireless access point 310A is shown as including
an input/output (I/O) processor system 610 that communi-
cates with an Ethernet transceiver 620. The wireless access
point 310A has a communication port 630 for exchanging
Ethernet signals (not shown) with a broadband control system
514 (shown in FIG. 7) and/or a selected ADB 322 (shown in
FIG. 5) of the information system 100. The input/output (1/O)
processor system 610 likewise can communicate with a wire-
less module system 660. The wireless module system 660 is
coupled with the access point antenna system 311A (likewise,
can be coupled with the access point antenna system 311B of
FIGS. 3A-B) and enables the access point antenna system
311A to transmit and/or receive broadband radio frequency
communication signals (e.g., viewing content 210B shown in
FIGS. 2A-B) between the information system 100 and the
personal user devices S00A (shown in FIGS. 2, 4A-B, 5). As
shown in FIG. 6, the wireless access point 310A includes a
power supply system 640 that receives incoming power from
the ADB 322 and that provides operating power for the wire-
less access point 310A.

In operation, the information system 100 advantageously
can support bidirectional data transfers at significant data
rates. For example, the information system 100 can support
(forward link) data downloads with data rates of up to
approximately 10 Mbps-15 Mbps or higher and (return link)
data uploads with data rates of up to approximately 1.5 Mbps
orhigher. The bandwidth used by a typical passenger (or user)
during eight hours of travel can be about 7 Mbps. As set forth
above, the information system 100 can permit access to the
Internet 200C in any conventional manner, including via the
personal media device 500A (shown in FIGS. 2, 4-5) that
communicates with the information system 100 via a wired
and/or wireless access points 310A (shown in FIGS. 2A-B)
and/or the cellular access points (e.g., FemtoCell systems
430A) of the information system 100. As desired, the per-
sonal user device 500A can comprise a stand-alone installa-
tion such that the personal user device 500A operates as an
independent passenger data network via the access points
310A and/or the cellular access points/radio access networks
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(e.g., FemtoCell systems 430A, base transceiver stations
(BTS), HNBs, and HeNBs). Connectivity preferably is
accomplished via the personal user device 500A.

When installed aboard an aircraft 390A, for example, the
information system 100 preferably presents a broadband por-
tal application that provides users (or passengers) with
onboard access to a premier set of in-flight Intranet and Inter-
net, information, entertainment, communications, and/or
other system services during travel. Selected system services
may be provided at no cost to the user (or passenger);
whereas, other selected system services may require payment
of'a fee before access to the system services is permitted. The
system services can include access to websites on the World
Wide Web via the onboard intranet. Thereby, the user can
have direct access to virtually any site on the Internet 200C.
Access to selected sites, such as web sites that present
obscene or otherwise objectionable material, may be limited
during travel. Stated somewhat differently the information
system 100 can provide website filtering/blocking of objec-
tionable content, unauthorized site and services which
require excess bandwidth. The user likewise can send and/or
receive electronic mail (or email) message by directly access-
ing their business and/or personal email accounts. As desired,
an authorized user can establish a connection to a virtual
private network (VPN). The user can access instant messag-
ing (IM) and/or Short Message Service (SMS).

As previously discussed, the user can access viewing con-
tent 210 stored by the information system 100. The stored
viewing content 210 can include premium viewing content
210, such as selected television programming, movies, and/or
short films. Electronic magazines (e-zines), newspapers and
other publications likewise can be provided as the viewing
content 210. The information system 100 preferably provides
a standard selection of publications and/or publications that
are specifically selected to appeal to user demographics. As
desired, the viewing content 210 can be selected and/or
manipulated to increase font size and reviewed while on the
aircraft 390A. Electronic publications may be removed from
the aircraft 390A if purchased.

Additionally, and/or alternatively, the user can access
onboard games and/or view advertising, news, weather,
sports financial, and/or other types of viewing content 210.
The viewing content 210 can be selected, for example, based
upon the user’s interests and/or the region of travel. The
advertising content can include Web advertising content. The
user likewise can access airline information content, which
can includes maps, connecting gate information, arrival/de-
parture information, and/or destination information based on
airline preference. The information system 100 can offer
viewing content 210 provided via one or more channels of
Internet Protocol Television (IPTV) programming and/or
Internet Protocol (IP) Radio programming. The IPTV pro-
gramming can include live programming that is focused on
news and sports. Other types of IPTV programming may be
delivered over the broadband link but not in a real-time fash-
ion and usually during non-peak network demand periods.

As set forth above, selected system services of the infor-
mation system 100 may require payment of a fee before
access to the system services is permitted. Exemplary fee-
based system services can include pay-per-use services and/
or in-flight shopping. The pay-per-use services can include
specialty system services, such as streaming audio, streaming
video, IPTV programming, and system services that utilize
the broadband telecommunications link with the terrestrial
content system 200B. Exemplary system services that utilize
the broadband telecommunications link include instant mes-
saging (IM), Short Message Service (SMS), restaurant reser-
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vations, tee times, online bookings, and and/or access to
games. The fee for these system services can vary based on
the particular feature accessed. The information system 100
likewise can provide computer games and/or multi-player
games, which can be charged on an unlimited play of a title
basis and/or unlimited play of games from the same distribu-
tor.

In-flight shopping advantageously permits a user (or Web
shopper) to make purchases by browsing a selected Web site,
selecting an item registering on the site, providing a credit
card number and shipping information. The sales information
can be transmitted to the Web vendor who, upon verifying the
credit card information, ships the purchased item. The pref-
erably receives a confirmation number. As desired, the
graphic content of e-commerce web sites can be re-hosted
and stored on the server system 240 (shown in FIGS. 2A-B).
Airborne viewing content 210 can be synchronized with the
ground-based viewing content 210 and provide regular
updates for pricing, product, etc., in the manner set forth with
reference to FIGS. 3A-B and/or any other conventional load-
ing/oft-loading method. Preferably, the information system
100 can select appropriate e-commerce partners to match user
demographics and preferences regarding markets and ser-
vices.

Ithe elects to make a purchase while browsing the selected.
Web site, the users can provide purchase authorization infor-
mation, such as credit card verification information, to con-
firm that the user is authorized to make the purchase. As
desired, the information system 100 can include a card reader
(not shown) for reading purchase authorization information
provided by various types of cards, such as credit cards,
frequent flyer cards, and the like. The information system 100
can authenticate the purchase authorization information in
real time to avoid transaction processing delays and potential
fraud. As needed, the information system 100 can cache the
purchase authorization information while the satellite link is
not available. The purchase authorization information
thereby can be transmitted once the satellite link becomes
available in the manner discussed with reference to FIGS.
3A-B. The information system 100 preferably provides pur-
chase confirmation information, such as a confirmation num-
ber, upon veritying the purchase authorization information.

Returning to FIGS. 4A-B, the personal user devices 500A
are provided for selecting viewing content 210 and for pre-
senting the selected viewing content 210. When the personal
user devices 500A and the information system 100 are in
communication, the information system 100 can perform a
plurality of integration tasks simultaneously, enabling the
personal user device 500A to become fully integrated with the
information system 100 via a selected access point 310A or a
selected cellular access point/radio access network (e.g.,
FemtoCell system 430A, BTS, HNB, and HeNB). The sys-
tem components of the information system 100 and the per-
sonal user device 500A thereby become interchangeable. The
personal user device 500A likewise can receive control sig-
nals (or commands) 220 and/or operating power from the
information system 100. For example, user instructions 230
for controlling the operation of the information system 100
can be provided via the personal user device 500A. In other
words, the personal user device 500A can be used to select
viewing content 210 and control the manner in which the
selected viewing content 210 is received and/or presented.
Thereby, the personal user device 500A advantageously can
become a seamless part of the information system 100. As
desired, the personal user devices S00A can comprise con-
ventional passenger interfaces and can be provided in the
manner set forth in the above-referenced U.S. Pat. No. 7,945,
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934, entitled “PORTABLE MEDIA DEVICE AND
METHOD FOR PRESENTING VIEWING CONTENT
DURING TRAVEL,” as well as in the manner set forth in the
co-pending U.S. patent application, entitled “SYSTEM AND
METHOD FOR PRESENTING HIGH-QUALITY VIDEO
TO PASSENGERS ON A MOBILE PLATFORM,,” Ser. No.
60/673,171, filed on Apr. 19, 2005, the disclosure of which is
hereby incorporated herein by reference in its entirety.

When used on-board a passenger vehicle, another selected
embodiment of the information system 100 is shown and
described with reference to FIG. 7. Turning to FIG. 7, the
information system 100 is shown as including a telephone
system 800. Like the cellular access points (shown in FIGS. 2,
4A-B), the telephone system 800 can be provided as a Fem-
toCell telephone system 420A (shown in FIGS. 2A-B), a
PicoCell telephone system 810 and/or can support mobile
telephone connectivity within the passenger vehicle 390
(shown in FIGS. 4A-B). The information system 100 thereby
enables users (or passengers) to operate their personal user
devices 500A that support cellular communication connec-
tions while traveling aboard the passenger vehicle 390. By
integrating the telephone system 800 for on-board systems,
the information system 100 advantageously can not only
provide robust cellular telephone service that has greater
simultaneous calling capacity and that has lower per minute
cost than conventional cellular telephone systems, but also
increase the total capacity for content distribution by making
use the available allocated or spare capacity over of both the
telephone system 800 and that provided by WAPs 310A.

As shown in FIG. 7, the PicoCell system 810 communi-
cates with one or more radio frequency (RF) management
systems 820 and/or aerial combiner unit (ACU) systems 830.
The PicoCell system 810, the radio frequency (RF) manage-
ment systems 820, and the aerial combiner unit systems 830
are shown as communicating via coaxial communication
connections 840. Each aerial combiner unit system 830 pro-
vides the at least one leaky feeder system 850 in the manner
discussed with reference to FIG. 5. The PicoCell system 810
and/or at least one of the radio frequency management sys-
tems 820 can communicate with the aircraft interface system
522 via a high-speed 10/100/1000 Base-SX/T Ethernet com-
munication connection 860.

The telephone system 800 preferably receives the cellular
communication signals and converts the cellular communi-
cation signals into a Voice-over-Internet-Protocol (VoIP) for-
mat for transmission to the content system 200 (shown in F1G.
1A) via a broadband communication system 510 and the
satellite communication system 370A (shown in FIGS.
2A-B). Incoming VoIP signals can be converted by the tele-
phone system 800 into cellular communication signals that
are transmitted to the personal user devices 500A. The infor-
mation system 100 thereby can maximize content distribution
channels by exploiting a predetermined number of cellular
telephone channels for cabin internal seat-to-seat communi-
cation and/or for air-to-ground communication.

The broadband communication system 510 is illustrated as
including a broadband antenna system 512 and the broadband
control system 514. Preferably being disposed under, and
protected by, a radome, the broadband antenna system 512
can be provided in the manner set forth above with reference
to the antenna system 330 (shown in FIGS. 2-4) and operates
under control of the broadband control system 514. Exem-
plary antenna systems and control systems are shown and
described in set forth in the above-referenced co-pending
U.S. patent application, entitled “SYSTEM AND METHOD
FOR RECEIVING BROADCAST CONTENT ON A
MOBILE PLATFORM DURING INTERNATIONAL
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TRAVEL,” Ser. No. 11/269,378, filed on Nov. 7, 2005. An
exemplary broadband antenna system is the MiJet broadband
antenna system formerly manufactured by Starling Advanced
Communications Ltd., of Yogneam, Israel in which Starling
has since been acquired by Panasonic Avionics Corporation
of Lake Forest, Calif., USA and now manufactures the fore-
going broadband antenna system. The information system
100 thereby can support a broadband network load of
approximately 18 Mbits/s for downstream traffic and 4.2
Mbits/s for upstream traffic.

The broadband control system 514 can include a conven-
tional satellite modem system (not shown) and/or a media
server system that is provided in the manner set forth above
with reference to the media server system 240 (shown in
FIGS. 2A-B).

As previously discussed, the load analysis/balance and
control system 255 distributes the network traffic based on,
for example, current loads, projected loads, number of users,
media type, device type, display resolutions, supported radio
interfaces, available radio channels, streaming rates, size of
media files, passenger viewing and browsing behavior, and so
on. Turning to FIGS. 8A-E, various distribution methods are
illustrated. For example, with reference to FIG. 8A, the load
analysis/balance and control system 255 receives a content
request device classification. After checking the request type,
the load analysis/balance and control system 255 checks the
cumulative network traffic over both the first network 300
(e.g., Wi-Finetwork 300B shown in FIG. 2A) and the second
network 400 (e.g., cellular network 400B as shown in FIG.
2A). In this example, a predefined congestion rate of 85%
occupancy is used. Stated in another way, the load analysis/
balance and control system 255 selects the Wi-Fi network
300B for distribution if the cellular network 400B is using
85% of its available bandwidth. Similarly, the cellular net-
work 4008 is selected if the Wi-Finetwork 300B is using 85%
of its bandwidth.

In another example illustrated in FIG. 8B, the load analy-
sis/balance and control system 255 measures both perfor-
mance metrics of the wireless networks (e.g., Wi-Fi network
300B and cellular network 400B) and performance metrics
(e.g., transmission/reception throughput, signal quality, RF
modulation, and so on) of the content transceiver system 500
to select the optimal wireless network. FIG. 8C illustrates
measuring performance metrics of both the networks 300 and
400 and the content transceiver system 500 in addition to
selecting the network based on predefined conditions (e.g.,
thresholds and parameter selections).

In yet another example illustrated in FIGS. 8D-E, specific
parameters are considered including, but not limited to, RF
performance, classification of the content transceiver system
500, content type (e.g., real-time, non real-time, and so on),
content size (e.g., stream, buffer, download), and congestion
rate.

The described embodiments are susceptible to various
modifications and alternative forms, and specific examples
thereof have been shown by way of example in the drawings
and are herein described in detail. It should be understood,
however, that the described embodiments are not to be limited
to the particular forms or methods disclosed, but to the con-
trary, the present disclosure is to cover all modifications,
equivalents, and alternatives.

What is claimed is:
1. A system for distributing content among a plurality of
handheld devices, comprising:
afirst communication connection in communication with a
first wireless network for distributing the content;
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a second communication connection in communication
with a second wireless network that includes an operator
core network; and

an IP broadband bypass system being in communication
with the first and the second communication connection
for simultaneously distributing selected content to the
plurality of handheld devices using both of the first and
second wireless networks, except if at least one of the
first and second wireless network is using at least eight-
five percent of its available bandwidth, then:
if the first wireless network is using at least eight-five

percent of its available bandwidth, the second wire-
less network is selected to distribute the selected con-
tent, and
if the second wireless network is using at least eight-five
percent of its available bandwidth, the first wireless
network is selected to distribute the selected content,
wherein said IP broadband bypass system distributes the
selected content over the second wireless network with-
out the selected content being routed through the opera-
tor core network.

2. The system of claim 1, wherein the IP broadband bypass
system includes a Local Internet Protocol Access (LIPA) and
Selected Internet Protocol Traffic Offload (SIPTO) bypass
system.

3. The system of claim 1, wherein the first wireless network
is a wireless fidelity (Wi-Fi) network, and wherein the second
wireless network is a cellular network.

4. The system of claim 3, wherein the cellular network is
selected from a group consisting of a Global System for
Mobile Communications (GSM) network, a third-generation
(3G) mobile phone network, and a fourth-generation (4G)
mobile phone network.

5. The system of claim 3, wherein said second communi-
cation connection includes at least one of a PicoCell system
and a FemtoCell system.

6. The system of claim 1, wherein the selected content is
selected from a viewing content group consisting of content
associated with in-transit shopping, the Internet, entertain-
ment media, electronic mail, corporate virtual private net-
works, customer virtual private networks, streamed media,
and an Intranet system.

7. The system of claim 1, further comprising a local content
system, wherein the plurality of handheld devices can select
and present content available from the local content system.

8. The system of claim 1, further comprising a remote
content system, wherein content available from the remote
content system can be distributed throughout the plurality of
handheld devices via a satellite communication system.

9. The system of claim 8, wherein the plurality ot handheld
devices are configured to receive the content streamed from
the remote content system.

10. The system of claim 1, wherein each of the first com-
munication connection and the second communication con-
nection are configured for authenticating the plurality of
handheld devices.

11. The system of claim 10, wherein the first communica-
tion connection and the second communication connection
are configured for authenticating based on Extensible
Authentication Protocol (EAP) methods.

12. The system of claim 1, wherein said IP broadband
bypass system selects at least one of the first and second
wireless network for distributing the selected content to the
plurality of handheld devices based on loading factors
selected from the group consisting of current loads, projected
loads, number of users, media type, type of the handheld
devices, display resolutions, supported radio interfaces,
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available radio channels, streaming rates, size of media files,
passenger viewing behavior, and passenger browsing behav-
ior.

13. The system of claim 1, wherein the system is config-
ured for installation aboard a passenger vehicle.

14. The system of claim 13, wherein the passenger vehicle
comprises an aircraft.

15. A method for distributing content among a plurality of
passenger vehicles, comprising:

establishing a first communication connection with a first

wireless network;

establishing a second communication connection with a

second wireless network that includes an operator core
network;

simultaneously distributing selected content to the plural-

ity of passenger vehicles over both of the first and second

wireless networks via an IP bypass system, except if at

least one of the first and second wireless network is using

at least eight-five percent of its available bandwidth,

then:

if the first wireless network is using at least eight-five
percent of its available bandwidth, simultaneously
distributing the selected content over the second wire-
less network, and

if the second wireless network is using at least eight-five
percent of its available bandwidth, simultaneously
distributing the selected content over the first wireless
network,

wherein said distribution over the second wireless network

bypasses the operator core network.

16. The method of claim 15, wherein the first wireless
network is a wireless fidelity (Wi-Fi) network, and wherein
the second wireless network is a cellular network.

17. The method of claim 15, wherein said simultaneously
distributing comprises optimizing a total network bandwidth
of both of the first and second wireless networks based on one
or more loading factors.

18. The method of claim 17, wherein said one or more
loading factors is selected from a group consisting of current
loads, projected loads, number of users, media type, size of
media files, passenger viewing behavior, and passenger
browsing behavior.
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19. The method of claim 15, wherein the selected content is
selected from a viewing content group consisting of content
associated with media, content, data files, maintenance infor-
mation, performance information, system usage information,

5 flight planning information, flight operational quality assur-
ance (FOQA), flight data monitoring (FDM) information,
calling content, text messaging, electronic mail (e-mail), tele-
vision programming content, music content, podcast content,
photograph album content, audiobook content, movie con-
tent, and game content.

20. A system for distributing content among a plurality of
passenger vehicles, comprising:

a first communication connection in communication with a

first wireless network for distributing the content;

a second communication connection in communication
with a second wireless network that includes an operator
core network; and

an IP broadband bypass system being in communication
with the first and the second communication connection
for simultaneously distributing selected content to the
plurality of passenger vehicles using both of the first and
second wireless networks, except if at least one of the
first and second wireless network is using at least eight-
five percent of its available bandwidth, then:
if the first wireless network is using at least eight-five

percent of its available bandwidth, the second wire-
less network is selected to distribute the selected con-
tent, and

if the second wireless network is using at least eight-five

percent of its available bandwidth, the first wireless
network is selected to distribute the selected content,
wherein said IP broadband bypass system distributes the
selected content over the second wireless network with-
out the selected content being routed through the opera-
tor core network.

21. The system of claim 20, wherein the first wireless
network is a wireless fidelity (Wi-Fi) network, and wherein
the second wireless network is a cellular network.

22. The system of claim 20, wherein said IP broadband
40 bypass system includes a LIPA and SIPTO bypass system.
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